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Apomyoglobin preparation:
Myoglobin was dissolved in water at (1 to 3 % w/v) and then incubated 4 °C. To the solution, 1 M HCl was added until pH 2.0 was achieved. Then an equal volume of -20 °C 2-butanone was added followed by thorough mixing. After phase separation at 4 °C the top layer of ketone supernatant containing heme was then removed and discarded. This was repeated two more times until the remaining solution was pale yellow to whitish. The solution was then dialyzed against buffer for a total of nine washes using the Spectra/Por 7 dialysis tubing, 6-8K MWCO. Protein concentration was determined using absorbance at 280 nm (ε 280 equine apomyoglobin: 15,700 M 
HPsensor 2:
The mixture of compound 1 (40 mg, 0.11 mmol) in 2-methoxyethylamine (10 mL) was refluxed overnight under nitrogen atmosphere, and concentrated under reduced pressure. The residues were purified by column chromatography using hexanes/CH2Cl2/EtOAc (3:2:1, v/v) to yield 2 as oil (23 mg, 48%). 
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Quantum yields of dyes in various solvents:
Quantum yield measurements were conducted in accordance with previously published protocol from Zhu et al 2012. 2 Quantum yields of dyes were calculated from absorption and emission measurements of dyes in dichloromethane, ethanol and water corrected for quantum yield of the dye standard at test wavelengths. Quantum yields of dyes were calculated using the following equation where st = standard; x = test dye; Grad -gradient of fitted slope; Q = quantum yield and = refractive index of test solvent. = 
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Response of dyes to change in solvent polarity. show maximum fluorescence at 60% ethanol whereas the control dye shows increase in fluorescence proportional to decrease in polarity. The emission spectra were collected after excitation at 520 nm for HPsensors 1 and 3, at 528 nm for HPsensor 2, and at 475 nm for the control dye.
Response of dyes to change in solvent polarity. The absorption and emission spectra of dyes were measured in solvents with different polarity (water, ethanol and dichloromethane). These measurements showed that all dyes were fluorescent with the exception of dye 5 that exhibited no fluorescence either in high or low polarity solvents. For the dyes that were fluorescent (HPsensors 1, 2, and 3), the initial characterization showed a small red shift (2 to 5 nm) in absorbance and emission maxima with decreasing polarity (see Supplementary Figs . 2, 3, 4, and 5) which was similar to the control dye with the strong electron withdrawing substitution. To further investigate how polarity impacted the fluorescence spectra of each of these dyes, we measured the fluorescence in ethanol-water mixture with increasing concentration of ethanol (20% increments ranging from 0 to 100% ethanol) (see Supplementary Fig. 1 ). The results show that HPsensors 1, 2, and 3 responded similarly to the change in solvent conditions with maximum fluorescence in 60% ethanol. The exception was the control dye that showed a linear increase in fluorescence with increasing ethanol concentration (from 0% to 100% ethanol) (see Supplementary Fig. 1 ). increasing pH (a -c) . The mean peak intensity plotted at the indicated wavelength vs pH for all HPsensors and control dye (d). Dyes were incubated at 2 µM concentration at room temperature in Carmody buffer with pH ranging from ~ 2 to 12 before acquiring the emission spectra. The emission spectra were collected after excitation at 520 nm for HPsensors 1 and 3, at 528 nm for HPsensor 2 and at 475 nm for the control dye.
Normalized spectra of dyes in solvents of
Effect of pH on fluorescence of dyes. The dyes were tested for the effect of pH on fluorescence intensity using Carmody buffer series in pH range from 2 to 12. The fluorescence spectra for 2 µM concentration of control and HPsensors were acquired at different pH values in triplicate and a mean peak intensity vs pH for each dye was plotted (Supplementary Fig. 6 ). Mean peak fluorescence intensity for the control dye was at 540 nm, while for HPsensors 1, 2 and 3 it was at 584, 579 and 578 nm, respectively. While the HPsensors showed most sensitivity in the pH range from 6.5 to 9, the control dye did not show any pH sensitivity ( Supplementary  Fig. 6 ). When tested for pH stability all HPsensors (1, 2 and 3) showed an increase in fluorescence as the pH increased from 3 to 8; when the pH was decreased from 8 to 3, a comparable decrease in fluorescence was observed ( Supplementary Fig. 7 ). Effect of ions on dye fluorescence. Dyes were tested for their selectivity to protein hydrophobicity over different ions (Na+, Mg2+, Zn2+, Fe2+, Fe3+, Ca2+) commonly found in buffers or as impurities in solutions. The investigation of the dyes with ions showed that the HPsensors are insensitive to the metal ions because their fluorescence was not significantly enhanced or quenched in the presence of ions even up to physiologically relevant concentrations of 150 µM 3, 4 . . Maps show (a) the electrostatic surface potentials of BSA visualized as isocontours at +5.0 kT/e (blue) and -5.0 kT/e (red) using APBS and (b) predicted hydrophobic patches (yellow) visualized against the molecular surface (blue) using SPDB software.
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Supplementary Table 2 . HOMO-LUMO energy gap calculation and associated wavelength of dyes (control, dye 5, HPsensors 1, 2, and 3) in vacuum, ethanol and water with range separated functional (HSEH1PBE) and 6-311g** basis set.
Supplementary Table 3 . HOMO-LUMO energy gap calculation and associated wavelength of dyes (control, dye 5, HPsensors 1, 2, and 3) in ethanol and with range separated functional (HSEH1PBE) and 6-311g** basis and internal rotation of up to 58°. 
Rotation of HPsensor 2 in ethanol
